Differences in endocytosis and intracellular sorting of ricin and viscumin in 3T3 cells.
Ricin and viscumin are heterodimeric protein toxins. Their A-chain is enzymatically active and removes an adenine residue from the 28S rRNA, the B-chain has lectin activity and binds to terminal galactose residues of cell surface receptors. The toxins reveal a high degree of identity in their amino acid sequences. Nevertheless, uptake into 3T3 cells occurs via different receptors and endocytotic pathways. This has been revealed by enzyme linked based analysis of ricin competition with viscumin, and by fluorochrome-labeled toxins (viscumin-FITC, ricin-Alexa 568), which were added simultaneously or separately to living cells. Then the uptake was followed by confocal laser scanning microscopy. Ricin immediately is delivered to the tubular and vesicular structures of endosomes in the perinuclear area while viscumin becomes endocytosed into small vesicles preferentially in the cell periphery. After about 60 min both these toxins may be found in tubo-vesicular structures of endosomes where the sorting process can directly be observed. The fact that this sorting takes place is a strong argument for the assumption that the toxins are bound to membrane proteins, either to their original receptors or to other proteins inside the endosomal compartment exhibiting terminal galactose residues. The toxins are biologically fully active as has been proven by binding and by toxicity experiments, thus the differences in targeting do not arise from labeling.